DNA hypermethylation and histone modifications downregulate the candidate tumor suppressor gene RRP22 on 22q12 in human gliomas.
RRP22 (Ras-related protein on chromosome 22) has been suggested as a candidate tumor suppressor in human cancers. Investigating a panel of 70 human gliomas, we found a frequent decrease in the RRP22 mRNA expression levels (67%), preferentially in high-grade gliomas [World Health Organization (WHO) grades III and IV] as compared with low-grade gliomas (WHO grade II). Moreover, reduced RRP22 mRNA expression was associated with shorter overall survival in 180 glioblastoma patients included in the National Institutes of Health Repository for Molecular Brain Neoplasia Data (NIH REMBRANDT) database. Decreased RRP22 expression levels were in part explained by 5'-CpG island hypermethylation and increased by the treatment with the demethylating agent 5-aza-2'-deoxycytidine in glioblastoma cell lines. In addition, the in vitro treatment with the histone deacetylase inhibitor trichostatin A alone resulted in RRP22 reexpression as well as a significant increase in the levels of RRP22 promoter DNA bound to pan-acetylated histone H3 and H4. Moreover, in primary human glioblastomas, we observed an increase of H3K9me3-bound and a decrease of pan-Ac-H3-bound RRP22 in comparison with non-neoplastic brain tissue, consistent with a heterochromatinization of the RRP22 promoter. Taken together, our findings demonstrate that both 5'-CpG island hypermethylation and histone modifications contribute to the frequent and prognostically unfavorable transcriptional downregulation of RRP22 in malignant gliomas.